Background Healthy People 2010 underscores the relevance of eliminating health disparities. Thus, it is paramount to create interventions that promote health for all individuals.
Introduction
One of the U.S. health priorities outlined in Healthy People 2010 is to eliminate health disparities among individuals of different racial and ethnic backgrounds [1] . To do so, it is important to create interventions that promote health for all individuals. Developing these health promotion interventions requires that randomized clinical trials be conducted in which participants of diverse racial and ethnic backgrounds are adequately represented. In 1993, the National Institutes of Health strengthened their policies on including diverse racial/ethnic groups in clinical research to increase external validity and allow for eventual dissemination of the interventions to a larger heterogeneous population of the U.S. [2] .
Research scientists must overcome numerous hurdles to recruit racial/ethnic minority groups. Barriers to recruitment of racial/ethnic minorities have been studied primarily in clinical trials that focus on the prevention and control of various cancers [3] [4] [5] [6] [7] [8] [9] . Several of these articles [3, 9, 10] among others [11] [12] [13] [14] [15] [16] delineate the barriers and strategies to enhance recruitment of underrepresented populations (especially racial/ethnic minority samples). Within the area of health promotion interventions for noncancer samples, there are additional studies addressing the barriers to recruiting racial/ethnic samples [12, [17] [18] [19] [20] . Barriers among racial/ethnic minority groups include mistrust, fear of exploitation, and skepticism of the medical and research fields stemming from a historical awareness of the unethical treatment of African American males in The Tuskegee Syphilis Study [11, 13, 21] .
Other documented barriers to recruitment of racial/ethnic minorities include lack of information and access to medical and research facilities [14, 18] , literacy levels [18] , lack of minority staff and investigators [11] , lack of transportation [14] , lack of childcare services [14] , medical issues [18, 22] , co-morbid conditions [18] , and burdensome procedures [11] . It has also been reported that racial/ethnic minorities, particularly African-Americans/blacks, may not perceive that they are at risk for health problems and are more likely to seek medical attention only when experiencing an acute medical problem [11, 15] . Related to this, African-Americans/blacks may have varied views about preventive measures and possible side effects [11, 16] , which may serve as a barrier to participating in health promotion research. Even with the multiple articles addressing barriers to recruiting racial/ethnic samples, there is still a need for such studies highlighting the barriers to recruiting racial/ethnic samples in health promotion trials with multiple pre-randomization assessments.
To better understand the complexities of recruiting diverse populations into controlled clinical trials that primarily focus on health promotion, we systematically examined the reasons that potential participants who initially indicated an interest ultimately did not enroll in a health promotion efficacy trial. The overall study was designed to determine the differential effect of intervention delivery channel (Tailored Internet vs. Tailored Print) on physical activity adoption and maintenance in previously sedentary adults. As an efficacy study, internal validity was a primary concern and had to be balanced with our goal to recruit a diverse sample of participants. For example, our research design consisted of 3-4 assessments prior to randomization that allowed for more fine-tuned assessment and exclusion due to various medical conditions. While strengthening the internal validity of the study, these multiple pre-randomization assessments may have led to a higher rate of exclusion among participants of racial/ethnic minority status due to increased medical issues and/or a higher rate of dropout possibly due to barriers such as multiple time demands, loss of income, and transportation concerns [17] .
The primary purpose of this article was to examine specific hypotheses related to the recruitment of racial/ethnic minorities into a randomized controlled trial with multiple pre-randomization assessments. Specifically, we hypothesized that a greater proportion of racial/ethnic minorities (e.g., non-Hispanic African-Americans/blacks) would be ineligible (defined throughout as those who did not meet inclusion/exclusion criteria and/or exhibited a lack of interest by not attending a prerandomization screening session) compared to non-Hispanic whites. Additionally, we predicted that a greater proportion of racial/ethnic minorities, as compared to non-Hispanic whites, would be ineligible due to medical reasons.
Method

Participant recruitment
Participants for the present study were individuals, who responded to an advertisement for a randomized, controlled, physical activity promotion trial. The goal of the overall trial was to include 25% of the sample from individuals with a minority racial/ethnic background. This study was initially conducted in the greater Providence, Rhode Island area, where the total population consists of 76.4% White/Caucasian, 8.0% African American/Black, 0.5% Native American, 3.3% Asian, 0.8% Pacific Islander, 8.7% from other races, and 2.3% from two or more races, with 16.4% Hispanic/Latino from any of the above categories [23] . Approximately 1 year into the recruitment process, it was apparent that we would be unable to meet our goal of enrolling 60 participants from diverse racial/ethnic backgrounds in the Rhode Island area. Therefore, we expanded recruitment efforts to include individuals in the greater Pittsburgh, Pennsylvania area, where one of the co-investigators is employed and there is a larger racial/ethnic minority population. According to the 2004 U.S. Census, the population in Pittsburgh is 62.3% White/ Caucasian, 33.0% African American/Black, 3.0% Asian, <1% from other races, and 1.2% from two or more races, with 1.2% of the population Hispanic or Latino from any of the above categories [23] . Providence has 23.6% non-White population, whereas Pittsburgh has a 37.7% non-White population. Participants at both sites were recruited through newspaper advertisements, health fairs, radio advertisements, featured newspaper stories, pay stub advertisements, and worksite website advertisements. Advertisements targeted healthy, sedentary men and women between the ages of 18 to 65. Some of the advertisements at the Rhode Island site and all of the advertisements at the Pittsburgh site were targeted specifically to potential participants from diverse racial/ethnic backgrounds.
Screening procedures
Participants were required to undergo multiple screening assessments prior to being randomized into the study, which included a (1) phone screen, (2) orientation, (3) baseline assessment, (4) fitness test, and (5) randomization ( Figure 1 ). The Providence site included four on-site assessments (i.e., orientation, baseline assessment, fitness test, and randomization) and the Pittsburgh site included three on-site assessments (orientation and baseline assessments were combined into one visit). Participants at both study sites responded to the recruitment advertisements by calling a dedicated line at the Providence research site staffed by a research assistant (a toll free number was provided for the Pittsburgh participants). The phone screen consisted of a brief explanation of the study and administration of a standardized screening questionnaire (see exclusion criteria). Eligible participants were scheduled to attend the group-based orientation. The orientation included (1) an overview of the study, (2) a consent form signed by interested participants that was approved by both institutional review boards, and (3) completion of a modified group-based 7-day physical activity recall (PAR) by participants, as well as a number of medical history questionnaires and various psychosocial questionnaires. In Providence, participants who remained interested and eligible were then scheduled for an individually-administered baseline assessment, while in Pittsburgh the baseline assessment occurred immediately following orientation. At the baseline assessment, each participant was given a supine EKG and anthropometric measures were taken. EKGs were read by our study cardiologist and eligible participants were scheduled for a fitness test. At the fitness test, a submaximal Balke protocol was performed and a formal 7-Day PAR was administered. The study cardiologist read fitness tests and eligible participants were scheduled for a randomization where they completed a stage-of-change questionnaire and were randomized into one of the treatment conditions.
Exclusion criteria
Exclusion criteria were assessed by verbal self-report during the phone screen and again by written selfreport during the orientation. Only sedentary and low-active participants, defined as participating in <90 min of moderate or vigorous physical activity per week, were eligible. Participants who did not have access to a computer with a modem through home or work were excluded. Medical exclusion criteria included history of coronary heart disease (history of myocardial infarction or symptoms of angina), diabetes, stroke, osteoarthritis, osteoporosis, orthopedic problems which would limit treadmill testing, or any other serious medical condition that would make physical activity unsafe. Other exclusion criteria included individuals who reported consuming 3 alcoholic drinks per day, current or planned pregnancy, planning to move from the area within the next year, current suicidal ideation or psychosis, hospitalization due to a psychiatric disorder in the past 3 years, taking medication that may impair physical activity tolerance or performance (e.g., beta blockers), and/or participation in one of our previous physical activity trials. Additionally, in order to complete the randomization process, participants had to attend and complete each of the pre-randomization appointments (described above). Failure to attend these sessions resulted in exclusion from the study. Missed appointments were rescheduled for participants who contacted the research staff prior to or following a cancelled appointment. If a participant did not initiate contact with the research staff concerning a missed appointment, then one attempt was made by the research staff to contact them via telephone to reschedule their appointment, after which the participant was categorized as ineligible due to lack of interest. Participants willing to participate in the study read and signed a consent form approved by both institutional review boards.
Measures
For this study, the primary outcome was randomization into the study. Intermediate outcomes were indicated by completion of each of the sessions conducted prior to randomization. The following measures were used to determine eligibility at one or more of the pre-randomization sessions ( Figure 1 ).
Demographic questionnaire
This measure examines age, gender, education, race and ethnicity, SES, occupation, and marital status.
Session
Assessment procedure We also included questions on access to the Internet via a computer at home or work.
7-day physical activity recall interview
A modified, group form of the 7-day physical activity recall (PAR) interview was used to assess baseline physical activity at the orientation session, and the full structured interview was conducted at the baseline fitness test. Several studies have demonstrated the reliability and validity of the PAR [for a review, see [24] .
Resting electrocardiogram
At the assessment visit, a resting Resting electrocardiogram (EKG) was performed and read by the study cardiologist, and ineligible participants were informed by our research nurse and referred to their physician for follow-up.
Fitness test
Participants completed an exercise treadmill test that was administered following the standards and guidelines established by the American College of Sports Medicine [25] . Specifically, participants walked on a treadmill, which gradually increased in elevation until 85% of the individual's maximum heart rate was achieved. EKGs were obtained during the last 10 s of every minute, at peak exercise, and throughout the recovery period (until the resting heart rate had returned to within 15% of baseline). A pre-test supine and standing blood pressure were measured during the last minute of each stage, immediately following exercise, and every 2 min until the participant was stabilized near baseline level. Participants with abnormal EKG or blood pressure responses during the fitness test were excluded.
Stage of change
At the randomization appointment, stage of change for physical activity was assessed using the measure developed by Marcus and colleagues [26] .
Moving from an early stage of change (i.e., Precontemplation, Contemplation, or Preparation stage) to Action has been shown to be significantly associated with positive changes in estimated peak VO 2 [27] . Participants in the Action or Maintenance stages were excluded from the study for being too active at baseline.
Statistical analyses
The primary purpose of this article was to test specific hypotheses about relative rates of and reasons for ineligibility across racial/ethnic groups. To make comparisons across racial/ethnic groups, we divided participants into two categories: (1) participants who self-identified as non-Hispanic white (n ¼ 768), and (2) participants who identified as non-Hispanic black (n ¼ 260). As such, the independent variable used for the analysis was racial/ ethnic category. Analysis was restricted to these two subgroups because sample sizes among the other racial/ethnic groups were too small to make statistical comparisons (Hispanic white: n ¼ 29; Hispanic black: n ¼ 18; unknown race and ethnicity: n ¼ 85; other: n ¼ 132). Because only non-Hispanic participants were included in the statistical analyses, for the remainder of the manuscript, we use the terms 'black' and 'white' to refer to non-Hispanic black and non-Hispanic white, respectively. To analyze differences in recruitment rates, we computed the proportion of participants who successfully completed the randomization among participants who were telephone-screened. Additionally, to determine where in the recruitment process any differences in ineligibility rates occurred, we divided the overall recruitment rate into two mutually exclusive and exhaustive categories: (1) the proportion of participants who successfully completed the telephone screen (and were scheduled for orientation) among all participants who were telephone-screened (early ineligibility), and (2) the proportion of participants who successfully completed the randomization among those who successfully completed the phone screen and were scheduled for orientation (late ineligibility; see Figure 1 ). Indicators of reason for ineligibility focused on health-related reasons versus all other reasons. Specifically, we computed the proportion of participants who were ineligible due to health-related reasons among all those who were telephone-screened (overall medical ineligibility). Additionally, to further divide the overall medical ineligibility rate into two mutually exclusive and exhaustive categories, we computed (1) the proportion of participants who were ineligible for medical reasons as a result of the telephone screen among all those who were telephone-screened (early medical ineligibility), and (2) the proportion of participants who were ineligible for medical reasons after the telephone screen among all those who successfully completed the telephone screen and were scheduled for orientation (late medical ineligibility).
We conducted a series of t-tests to examine the effects of racial/ethnic group on the three dependent variables indicating rate of ineligibility (overall ineligibility, early ineligibility, and late ineligibility), and the three dependent variables indicating reason for ineligibility (overall medical ineligibility, early medical ineligibility, late medical ineligibility). A step-down Bonferroni procedure was used to adjust for multiple comparisons.
Results
Site-specific results
A breakdown of racial/ethnic groups by site is shown in Figure 2 . As illustrated in the figure, 67% of the participants who were telephone-screened for the trial were from Providence. The Providence sample included 71% whites and 7% blacks. The more targeted approach in Pittsburgh yielded 43% whites and 49% blacks for the telephone-screening interview. The above percentages do not add to 100% due to the focus on (non-Hispanic) blacks and (non-Hispanic) whites in this manuscript.
Overall ineligibility
Among the 1245 participants who participated in the telephone screen 493 (39.6%) were eligible for the orientation session, 415 (33.3%) were eligible for the baseline assessment, 366 (29.4%) were eligible for a fitness test, 256 (20.6%) were eligible for randomization, and 249 (20.0%) successfully completed the randomization and enrolled in the study. Figure 3 shows the number of total participants who became ineligible at each stage of the screening process and reasons for ineligibility. Of the 741 participants who were immediately ineligible at the telephone screen, the most common reason for ineligibility was health-related (n ¼ 331), followed by lack of interest (n ¼ 221), being too active (n ¼ 102), other reasons (n ¼ 54), and unable to access the website (n ¼ 33). After the telephone screen, the next time period where the most participants were found to be ineligible was at the fitness test (n ¼ 110), where the reasons included not interested or did not show (n ¼ 47), being too active (n ¼ 38), and medical reasons (i.e., abnormal fitness test, n ¼ 25). Figures 4 and 5 show the pattern of participant ineligibility among whites and blacks. Analyses comparing ineligibility rates between blacks and whites (adjusted for multiple comparisons) showed blacks had higher rates of overall ineligibility (86.9% vs. 75.1%; p<0.01), early ineligibility (64.6% vs. 56.5%; p ¼ 0.02), and late ineligibility (63.0% vs. 42.9%; p<0.01) than whites.
Ineligibility by racial status
Medical ineligibility
Of the 768 white participants who were telephonescreened, 252 (32.8%) were deemed ineligible to continue because of medical reasons at some point in the pre-randomization assessment process (Figure 4 ). Among the 260 black participants who were telephone-screened, 81 (31.2%) were deemed ineligible to continue because of medical reasons ( Figure 5 ). While rates of overall and early medical ineligibility were not different for whites and blacks, consistent with our hypothesis, blacks had higher rates of late medical ineligibility (16.3% vs. 7.8%; p ¼ 0.01) than whites. Table 1 shows the breakdown of specific health-related reasons regarding why these participants could no longer continue in the recruitment process. Of those ineligible at the telephone screen for medical reasons, the two most common reasons for ineligibility among black participants were cardiovascular or cerebrovascular disease, or BMI >35. Among white participants, the most common medical reasons were cardiovascular or cerebrovascular disease or musculoskeletal problems. 
Secondary analyses
Because a large proportion of participants were ineligible due to lack of interest we also conducted secondary analyses comparing rates of disinterest between blacks and whites. In these analyses, lack of interest on the telephone screen was grouped together with no-shows for subsequent prerandomization sessions, as the latter also indicated a lack of interest by participants. Analyses paralleled those for medical ineligibility in that we examined overall, early, and late disinterest rates.
Results showed that blacks, as compared to whites, showed higher rates of overall disinterest (35.4% vs. 24.3%; p<0.01), early disinterest (23.5% vs. 14.5%; p<0.01), and late disinterest (33.7% vs. 22.8%; p ¼ 0.03).
Discussion
The goal of the present paper was to examine differences in ineligibility rates between whites and blacks. We hypothesized that a greater proportion of blacks would be excluded compared to whites. Including both sites, we successfully randomized 34 blacks (13.1% out of 260 initially interested) and 190 whites (24.7% of 768 initially interested). To be randomized, participants had to be eligible at 3-4 (depending on the recruitment site) prerandomization assessments. As hypothesized, blacks were ineligible at higher rates than whites at all time points examined, including at the telephone screen, anytime after the telephone screen, and overall. We further examined the reasons for these differences in ineligibility rates. Specifically, we hypothesized that a higher proportion of blacks would be excluded for medical reasons compared to whites. Results showed mixed support for our medical exclusion hypothesis, with roughly equal overall rates of medical ineligibility for blacks and whites. This is contrary to previous research in which racial/ethnic minorities were more likely to be excluded from randomized controlled trials due to co-morbid health conditions [7, 16, 22] . However, even though there were no differences between blacks and whites overall and for early medical eligibility, a greater proportion of blacks became ineligible for medical reasons sometime between orientation (first in-person visit) and randomization (last in-person visit prior to actual randomization) after successfully completing the telephone screen (i.e., late eligibility). Medical ineligibility after the initial phone screen but prior to randomization is not typically reported in studies examining minority recruitment. The present findings suggest that more stringent medical assessment criteria, such as the EKG and fitness test, may be more likely to differentially impact ineligibility among blacks than self-reported medical problems.
In that such a large proportion of participants were ineligible because they were not interested or failed to attend an assessment visit, we conducted secondary analyses to see if there were differences in disinterest between blacks and whites. The overall 'not interested' rate for whites was 24% vs. 35% for blacks. Among the 221 participants who told us they were not interested at the time of the telephone screen, only 20 gave a specific reason. The most common reason was too busy or lack of time, followed by unwillingness to attend sessions at the research center, interest in a weight-loss or nutrition program, and desire for a more structured program instead of a lifestyle intervention. Unfortunately, we do not have data on why participants did not attend pre-randomization sessions following the initial telephone screen, and then failed to return our follow-up call. We assume that this was due to lack of interest; however, level of interest is relative to competing demands and interests. Thus, some participants may have not attended a session because they decided that they did not want to participate, while others may have wanted to participate, but had other competing demands/interests that had a higher priority. Additionally, the barriers experienced by racial/ethnic minorities, particularly the burden of appearing for multiple visits, not trusting or understanding research, and varied views about prevention, may have contributed to a lack of interest or even an inability to participate [11, 13, 14, 18, 21] . Interestingly, not having a computer with a modem did not appear to be a common barrier in that only 3% of the black and 2% of the white participants were excluded for this reason.
In addition to difficulties keeping initially interested participants of racial/ethnic minority backgrounds in the screening and randomization process, we also had difficulty sparking initial interest among these groups. Despite targeting recruitment efforts to racial/ethnic minorities in Providence, and achieving a response from racial/ ethnic minority callers (20.2%) that was fairly consistent with Providence demographics (23.6% racial minority [23] ) we felt it necessary to extend recruitment to a more racially and ethnically diverse study site (i.e., Pittsburgh), in order to meet our study goal of 25% racial-ethnic minority enrollment. Rather than relying solely on passive recruitment methods used at the original study site [13] , such as flyers and newspaper ads targeted to racial/ethnic groups, at the Pittsburgh site we also used more proactive recruitment approaches, such as contacting racial/ethnic minorities via personal letters. Even though some of these efforts to recruit racial/ethnic participants were not developed before the beginning of recruitment [9] , we were able to utilize our research resources (during recruitment) by adding another site and using multiple strategies to recruit racial/ethnic participants (e.g., as suggested by [9, 18, 19] ). As a result of our efforts, 54.6% of callers in Pittsburgh were of racial/ethnic background, which is well above the overall proportion of racial minorities in Pittsburgh (37.7% [23] ).
Taken together, nearly three times as many whites contacted us to learn more about the study than did blacks. We do not have data on why individuals from the community did not show initial interest in the study. However, the barriers to recruiting racial/ethnic minorities such as mistrust of research [21] , lack of understanding about research [14] , and lack of perceived risk of health problems [15] , as well as competing demands [4] , may help to explain why fewer racial/ethnic minorities responded to our advertisements and announcements. Additionally, we may have been unable to recruit a larger proportion of the Hispanic-Latino population because of language barriers and limited bilingual staff. In addition to the potential barriers listed above, it is also possible that the physical activity programs being tested do not appeal to racial/ethnic minorities. For example, previous research has shown that members of racial/ethnic minority groups are less likely to value preventive interventions for health promotion [11] .
Due to the small number of participants from non-African-American minority groups (e.g., Hispanic whites, Hispanic blacks), we were not able to closely examine ineligibility among these groups. Future research should examine differences in recruitment rates among diverse groups of racial/ ethnic minorities. We must continue to address the reasons why multiple racial/ethnic minority groups are less likely to participate in randomized controlled trials. For example, we plan to look more closely at barriers to initial response to our targeted ads so that we can develop and effectively test appropriate proactive recruitment strategies, such as building relationships and working with racial/ ethnic communities. For example, some of the recruitment literature [8, 9, [14] [15] [16] [17] 19] use multiple strategies to recruit [18] , and home health parties [8] for racial/ethnic minorities. This literature suggests the following strategies can increase accrual rates: (1) having culturally-sensitive staff, (2) hiring race-matched staff, (3) developing a community advisory board, (4) incorporating members from the community as part of the research assessor team, (5) advertising through culturally-relevant venues, (6) gaining 'buy-in' from the community prior to the start of the study (e.g., pre-study meetings), (7) working with minority-focused organizations (e.g., National Black Initiative), and (8) developing a minority and medically underserved subcommittee. Many of these strategies are addressed in Paskett and colleagues' [4] 8 categories of recruitment strategies for African Americans in cancer control and prevention trials (e.g., adequately characterize the target population, improve staff sensitivity, identify and remove barriers to participation, give something back to the community, and enhance credibility of study by using a community stakeholder).
One health promotion study found that a proactive recruitment approach (in-person appeals by study staff and health care providers) versus a reactive recruitment approach (advertisements and flyers asking participants to call a study hotline) was much more expensive ($159 per enrollee vs. $22 per enrollee) [28] . As a result, the authors suggest a mixed approach, with reactive strategies added to some proactive strategies as a more efficient and cost-effective means of recruiting minority participants. Thus, although we would recommend the proactive strategies listed above, it may also be necessary to develop culturallytailored reactive advertisements to supplement the more intensive efforts.
Finally, it is important to note that in the absence of random sampling of potential participants from each of the racial/ethnic groups, there is the potential for selection bias. That is, given that potential participants may have been exposed to recruitment through various media (e.g., newspaper, radio, minority targeted), by different research staff, in different cities, the differences in ineligibility among racial/ethnic groups could be a function of the various methods used to recruit these groups. Therefore, the present findings should be used to generate hypotheses for future research in this area, including more controlled experimental studies and studies using random sampling techniques in order to fully understand these important issues.
The main goal of this randomized controlled trial was to examine the differential effects of the Internet versus print materials to promote physical activity. This required a focus on maximizing internal validity. When a research team focuses their efforts on internal validity, external validity and generalizability can be diminished. Given the criticisms raised about lack of generalizability from homogenous samples [29] , the National Institutes of Health's goal of increasing minority recruitment is laudable to help improve minority participation in research. However, numerous barriers and challenges exist for reaching this recruitment goal. Our study found that a higher percentage of blacks were ineligible for our study than whites and that this was more likely to be due to a lack of interest than to medical conditions. This finding suggests that it may be most important to invest in strategies that enhance interest among blacks who initially respond to recruitment advertising. Thus, developing ways to explain the study protocol clearly and giving ample opportunities for participants to ask questions could be critical to retaining the interest and trust of racial/ethnic minorities. We recommend, like other researchers in the cancer prevention and control literature [6, 7] , that more researchers document and report minority recruitment efforts to better understand the barriers that exist for minorities to participate in health promotion research. The documentation and effective testing of racial/ethnic recruitment efforts are extremely important in health promotion studies with multiple pre-randomization assessments that increase internal validity but may contribute to greater recruitment barriers for underrepresented samples.
